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had respectively to establish the respectability of the ideas
of Carnot and Joule, and to rediscover the ideas of Waters-
ton. They were in sympathy with the new cultural develop-
ment, but held positions in the universities that could be
socially effective, so they had the power, that Carnot, Joule
and Waterston had not, to secure the reception of their ideas.
In 1848 Joule calculated by Herapath's formula the
mean velocity of a molecule of hydrogen at atmospheric
pressure and the freezing point of water, obtaining the
value of 6,055 feet per second. Common experience shows,
however, that molecules of gases are not capable of travelling
continuously at that order of speed through air. If a bottle
of ammonia is opened in a room, several seconds may
elapse before the odour is noticeable at a distance of a few
yards. Clausius explained this phenomenon by pointing
out that the molecules travel at the speed corresponding
to their temperature only when they are moving freely.
They are continually being stopped by collisions which
may change their direction. The rate of diffusion of gases
depends on the distance their molecules travel between each
collision, besides the speed of movement. Hence Clausius
devised the conception of the "mean free path," as a
mathematically manageable measure of the average distance
travelled by a molecule between two collisions. In 1859
he published a calculation of the length of the "mean free
path" in terms of the average distance between the molecules
in a volume of gas, and the distance between the centres of
two colliding molecules at the moment of impact. Maxwell
read Clausius' papers, and immediately devoted his full
power to the development of the dynamical theory of gases.
He spoke on the theory at the British Association meeting
at Aberdeen in 1859. Clausius and his predecessors,
except the unnoticed Waterston, assumed all the molecules
were moving at the same speed. This clearly could not
occur in fact, because the collisions would sometimes
increase, and sometimes decrease the speed of a colliding
molecule. If the speeds had all been the same at any
moment they would very swiftly come to be varied by the
collisions in the next moments. The dynamical theory of